Impact of neonatal protein metabolism and nutrition on screening for phenylketonuria.
Early blood phenylalanine (Phe) elevation after birth enables screening for and anticipation of the diagnosis of phenylketonuria. The differential impact of factors involved in this phenomenon, however, has not been elucidated. To solve this question, phenotype, genotype, dietary Phe intake, timing of blood collection, and Phe metabolism were retrospectively analyzed in 21 phenylketonuria newborns and prospectively in 1. Patients were assigned to 1 of 4 classes of phenylalanine hydroxylase (PAH) deficiency (severe, moderate, mild, and benign) on the basis of their Phe tolerance. Phe ingested, tolerated, and released from endogenous catabolism was assessed. From birth to screening test, the amount of Phe tolerated ranged from 704 to 1620 mg, according to the class of PAH deficiency. The amount of Phe ingested ranged only from 204 to 405 mg, whereas the endogenous Phe breakdown ranged from 812 to 1534 mg, resulting in a rate of Phe catabolism ranging from 262 to 341 mg/day, regardless of the class of PAH deficiency. The high rate of protein catabolism is the main determinant of neonatal hyperphenylalaninemia. It is sufficient to turn to positive the screening test in severe and moderate PAH deficiency. In mild and benign PAH deficiency, the outcome of screening procedures can be substantially altered by the concurrence of genetic and peristaltic factors. These results imply that the value of blood Phe at the screening test is not fully predictive of the phenylketonuria phenotype, and strengthen concerns regarding the reliability of early screening procedures.